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(54) NAVIGATION DEVICE FOR VEHICLE 

(57)Abstract: 

PURPOSE: To display a recommended route on a display or the 
congestion state of a specific roads in an easy-to-understand state. 
CONSTITUTION: This device is applied to a vehicle navigation device 
which has a map storage memory 3, a CPU 4, a display 8 f and a traffic 
information receiver 1 1 , and the CPU 4 detects the current position of 
the vehicle after calculating the recommended route from a starting 
point to a destination, and reads a road map of the periphery of the 
current position to be displayed on the display 8 out of the map storage 
memory 3. Then the traffic information receiver 1 1 receives congestion 
information, divides the recommended route into plural sections 
according to the congestion information, and partially changes the 
display colors of the display areas on the display 8 corresponding to the 
respective sections according to the degree of the congestion. 
Consequently, the recommended course on the display 8 is displayed in 
a flow state and the speed of the flow of the course is varied according 
to the degree of congestion, so the congestion state of the 
recommended course is easily known. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A road map storage means to memorize the road map data about a road map, and a car location 
detection means to detect the present location of a car, An origin setting-out means to set up the origin of a 
car, and a destination setting-out means to set up the destination of a car, A recommendation routing means to 
set up the recommendation path from said origin to said destination based on said road map data, In the 
navigation equipment for cars equipped with a display-control means to display a road map including said 
recommendation path of said its present location circumference on a display It is navigation equipment for cars 
which is equipped with a road traffic information receiving means to receive the road traffic information which 
includes delay information at least, and is characterized by said display-control means changing the display 
gestalt of said recommendation path according to said received delay information. 

[Claim 2] A road map storage means to memorize the road map data about a road map, and a car location 
detection means to detect the present location of a car, In the navigation equipment for cars equipped with a 
display-control means to display said road map data of said detected its present location circumference on a 
display An extract means to extract the road map data about a specific route out of the road map data 
memorized by said road map storage means, A road traffic information receiving means to receive the road 
traffic information which includes delay information at least, Based on said received delay information, it has a 
detection means whenever [ delay / which detects whenever / delay / about said specific route ]. Said display- 
control means Navigation equipment for cars characterized by changing the display of said inside field so that 
the inside field of said specific route on said display can move and be seen at the rate according to whenever 
[ said delay ]. 

[Claim 3] In the navigation equipment for cars indicated by claim 2 whenever [ said delay ] a detection means 
Said specific route is divided at two or more sections, and whenever [ delay / for said every section ] is 
detected based on the delay information received with said road traffic information receiving means. Said 
display-control means Navigation equipment for cars characterized by changing the display of the inside field of 
said specific route on said display for said every section. 

[Claim 4] It is navigation equipment for cars characterized by said display-control means changing selectively 
said foreground color of the inside field of a specific route, lightness, or saturation on said display in the 
navigation equipment for cars indicated by claims 2 or 3 according to whenever [ said delay ]. 
[Claim 5] A road map storage means to memorize the road map data about a road map, and a car location 
detection means to detect the present location of a car, In the navigation equipment for cars equipped with a 
display-control means to display said road map data of said detected its present location circumference on a 
display An extract means to extract the road map data about a specific route out of the road map data 
memorized by said road map storage means, A road traffic information receiving means to receive the road 
traffic information which includes delay information at least, Said specific route is divided at two or more 
sections, and it has a detection means whenever [ delay / which detects whenever / delay / for said every 
section / based on the delay information received with said road traffic information receiving means ]. Said 
display-control means Navigation equipment for cars characterized by displaying the histogram which shows 
change of whenever [ said delay / for said every section ] along said specific route on said display. 
[Claim 6] In the navigation equipment for cars indicated by either of claims 2-5 An origin setting-out means to 
set up the origin of a car, and a destination setting-out means to set up the destination of a car. It has a 
recommendation routing means to set up the recommendation path from said origin to said destination based on 
the road map data memorized by said road map storage means. Said extract means Navigation equipment for 
cars characterized by extracting the road map data about said recommendation path as road map data about 
said specific route. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the navigation equipment for cars which displays the information 

on the display which received road traffic information and was prepared in the car. 

[0002] 

[Description of the Prior Art] The traffic information transmitted by the FM multiplex broadcast, a beacon 
transmitter, etc. is received, and the navigation equipment for cars which displayed the information on the 
display prepared in the car is known. For example, the equipment of drawing 9 (a) expresses the delay place as 
the thick wire while displaying the present location of a car by Mark Misumi. Moreover, drawing 9 (b) is the 
example of a display of a highway, and expresses the delay section (continuous-line part of a graphic display), 
and the other section (dotted-line part of a graphic display) as a different color. Furthermore, drawing 9 (c) 
expresses the alternate route as the thick wire while displaying an arrow head on the side of the delay section. 
[0003] 

[Problem(s) to be Solved by the Invention] As shown in drawing 9 (a) -9(c), the conventional navigation 
equipment for cars is demanding caution from the operator by carrying out highlighting of the delay place by 
thick wires, such as red, or displaying the arrow head which shows a delay place on the route side. However, 
when such a display is performed, and there are too much many delay places, it hides with the thick wire and 
arrow head with which road map information other than a delay place shows a delay place, or there is a 
possibility that it may not be clear anymore where did the thick wires and arrow heads which show a delay place 
overlap mutually, and is congested. 

[0004] The object of this invention is to offer the navigation equipment for cars which displayed intelligibly the 

delay situation of the recommendation path on a display, or a specific route. 

[0005] 

[Means for Solving the Problem] When it matches with drawing 1 which shows an example and this invention is 
explained, this invention A road map storage means 3 to memorize the road map data about a road map, Car 
location detection means 1, 2, and 10 to detect the present location of a car, and origin setting-out means 1, 2, 
and 10 to set up the origin of a car, A destination setting-out means 9 to set up the destination of a car, and a 
recommendation routing means to set up the recommendation path from an origin to the destination based on 
road map data, It is applied to the navigation equipment for cars equipped with a display-control means to 
display a road map including the recommendation path of the its present location circumference on a display. 
The above-mentioned object is attained by constituting a display-control means so that it may have a road 
traffic information receiving means 1 1 to receive the road traffic information which includes delay information at 
least and the display gestalt of a recommendation path may be changed according to the received delay 
information. A road map storage means 3 by which invention according to claim 2 memorizes the road map data 
about a road map, It is applied to the navigation equipment for cars equipped with car location detection means 
1, 2, and 10 to detect the present location of a car, and a display-control means to display the detected road 
map data of the its present location circumference on a display. An extract means to extract the road map data 
about a specific route out of the road map data memorized by the road map storage means 3, A road traffic 
information receiving means 1 1 to receive the road traffic information which includes delay information at least, 
So that it may have a detection means based on the received delay information whenever [ delay / which 
detects whenever / delay / about a specific route ] and the inside field of the specific route on a display can 
move and be seen at the rate according to whenever [ delay ] The above-mentioned object is attained by 



constituting a display-control means so that the display of an inside field may be changed. Invention according 
to claim 3 divides a specific route at two or more sections, it constitutes a detection means whenever [ delay ] 
so that whenever [ delay / for every section ] may detect based on the delay information received with the 
road-traffic information receiving means 11, and it constitutes a display-control means in the navigation 
equipment for cars indicated by claim 2 so that the display of the inside field of the specific route on a display 
may change for every section. In the navigation equipment for cars indicated by claims 2 or 3, invention 
according to claim 4 constitutes a display-control means so that the foreground color, the specific lightness, or 
specific saturation of an inside field of a route on a display may be selectively changed according to whenever 
[ delay ]. A road map storage means 3 by which invention according to claim 5 memorizes the road map data 
about a road map, It is applied to the navigation equipment for cars equipped with car location detection means 
1, 2, and 10 to detect the present location of a car, and a display-control means to display the detected road 
map data of the its present location circumference on a display. An extract means to extract the road map data 
about a specific route out of the road map data memorized by the road map storage means 3, A road traffic 
information receiving means 1 1 to receive the road traffic information which includes delay information at least, 
Divide a specific route at two or more sections, and it has a detection means whenever [ delay / which detects 
whenever / delay / for every section / based on the delay information received with the road traffic information 
receiving means 11]. The above-mentioned object is attained by constituting a display-control means so that 
the histogram which shows change of whenever [ delay / for every section ] may be displayed along the specific 
route on a display. In the navigation equipment for cars with which invention according to claim 6 was indicated 
by either of claims 2-5 Origin setting-out means 1, 2, and 10 to set up the origin of a car, and a destination 
setting-out means 9 to set up the destination of a car, It has a recommendation routing means to set up the 
recommendation path from an origin to the destination based on the road map data memorized by the road map 
storage means 3, and an extract means is constituted so that the road map data about a recommendation path 
may be extracted as road map data about a specific route. 
[0006] 

[Function] In invention according to claim 1, the road traffic information receiving means 1 1 receives the road 
traffic information which includes delay information at least, and the display gestalt of a recommendation path is 
changed with a display-control means according to the received delay information. In invention according to 
claim 2, an extract means extracts the road map data about a specific route out of the road map data 
memorized by the road map storage means 3, the road traffic information receiving means 11 receives the road 
traffic information which includes delay information at least, and a detection means detects whenever [ about a 
specific route / delay ] whenever [ delay ] based on the received delay information. And a display-control means 
changes the display of the inside field of a specific route so that the inside field of the specific route on a 
display can move and be seen at the rate according to whenever [ delay ]. Whenever [ delay / of invention 
according to claim 3 ], a detection means divides a specific route at two or more sections, whenever [ delay / 
for every section ] is detected based on the delay information received with the road traffic information 
receiving means 11, and a display-control means changes the display of the inside field of the specific route on a 
display for every section. The display-control means of invention according to claim 4 changes selectively the 
foreground color, the specific lightness, or specific saturation of an inside field of a route on a display according 
to whenever [ delay ]. In invention according to claim 5, an extract means extracts the road map data about a 
specific route out of the road map data memorized by the road map storage means 3, and the road traffic 
information receiving means 1 1 receives the road traffic information which includes delay information at least. 
Moreover, whenever [ delay ], a detection means detects whenever [ delay / for every section ] based on the 
delay information which divided the specific route at two or more sections, and was received with the road 
traffic information receiving means 11, and a display-control means displays the histogram which shows change 
of whenever [ delay / for every section ] along the specific route on a display. In invention according to claim 6, 
the car location detection means 1, 2, and 10 detect the present location of a car, the origin of a car is set up 
with the origin setting-out means 1, 2, and 10, the destination of a car is set up with the destination setting-out 
means 9, and the recommendation path from an origin to the destination is set up based on road map data with a 
recommendation routing means. And an extract means extracts the road map data about a recommendation path 
as road map data about a specific route. 

[0007] In addition, although drawing of an example was used by the term of above-mentioned The means for 
solving a technical problem explaining the configuration of this invention, and an operation in order to make this 
invention intelligible, thereby, this invention is not limited to an example. 
[0008] 



[Example] 

- The 1st example- drawing 1 is the block diagram of the 1st example of the navigation equipment for cars by 
this invention, and explains the navigation equipment for cars equipped with the function to calculate the 
recommendation path from an origin to the destination, in this example. In drawing 1 , 1 is a bearing sensor which 
detects progress bearing of a car. 2 is a speed sensor which outputs the pulse signal of a predetermined number 
according to a car travel speed, for example, is attached in the transmission of a car. 3 is map storage memory 
which memorizes the road map data containing crossing network data, and memorizes text, such as positional 
information of the node which shows a crossing and a curve point, path length of a route (link) which connects 
between nodes, and the name of a place, etc. 

[0009] ROM which memorizes CPU which processes drawing 2 which 4 mentions later, the control program with 
which CPU4 performs 5, and 6 are RAM which memorizes the result of an operation by CPU4. 7 is V=RAM which 
memorizes the image data created by CPU4, and pictorial symbol information is displayed on a display 8 
according to the content of storage of this V-RAM7. The actuation board into which 9 inputs a present location 
or the destination, and 10 are GPS receivers which receive the GPS signal from a GPS Satellite. 1 1 is a traffic 
information receiver which receives the road traffic information transmitted by a beacon and the FM multiplex 
broadcast, and is constituted by non-illustrated an antenna, a tuner, etc. 12 is an interface circuitry and delivers 
the signal between the bearing sensor 1, a speed sensor 2, the map storage memory 3, CPU4, ROM5 and RAM6, 
V=RAM7, a display 8, the actuation board 9, GPS receiver 10, and the traffic information receiver 11. 
[0010] In the navigation equipment for cars constituted like drawing 1 t if a non-illustrated ignition key is 
operated by an accessory (ACC) location, an ignition-on (IGN-ON) location, or the start (START) location, CPU4 
will start processing of the flow chart of drawing 2 . Hereafter, actuation of the 1st example is explained based 
on the flow chart of drawing 2 . At step S1 of drawing 2 , reception of delivery and road traffic information is 
started for a signal to the traffic information receiver 11. The present location of a car is detected at step S2. 
Detection of this present location is performed by receiving a GPS signal by GPS receiver 10. However, when 
the receive state of GPS signals, such as under tunnel transit, is bad, a its present location is detected based on 
the output of the bearing sensor 1 or a speed sensor 2. Or a its present location may be inputted by the 
actuation boat 9. 

[0011] The destination inputted by the actuation board 9 is read at step S3. In step S4, path planning is 
performed from a its present location to the destination using a well-known Dijkstra method (refer to JP,62- 
86499,A) etc., and a recommendation path is calculated. In addition, when a present location and the destination 
have shifted from the node location which performs path planning, crossings near the destination, such as a 
crossing near the their present location, etc. are made into an operation start point and the point ending 
[ operation ], respectively. The road map data of the their present location circumference are read from the map 
storage memory 3, the read data is changed into a picture signal, and the road map of the its present location 
circumference is expressed on a display 8 as step S5. The mark which shows a car location is displayed on the 
present location on a road map in that case. 

[0012] At step S6, it judges whether delay information was received by the traffic information receiver 11. 
Affirmation of a judgment extracts the delay information about the recommendation path calculated by step S4 
among the delay information received by progressing to step S7. Since the delay information transmitted with an 
FM multiplex broadcast, a beacon, etc. is sent for every node section, it usually detects whenever [ delay ] for 
every node section on a recommendation path at this step S7. 

[0013] At step S8, the display of the recommendation path on a display 8 is changed according to whenever 
[ delay ]. Drawing 3 shows the display gestalt of the recommendation path before processing step S8. Two or 
more round heads of a graphic display show the display pixel on the display 8 which constitutes a 
recommendation path, and are displayed also as each pixel in red. In step S8, a part of pixel group which 
constitutes a recommendation path is made white at fixed spacing like drawing 4 (a). And progress of the time 
amount which becomes settled by whenever [ delay ] shifts the part which it is white and is displayed like 
drawing 4 (b) by 1 pixel. Progress of the time amount furthermore mentioned above shifts the part which it is 
white and is displayed like drawing 4 (c) by 1 more pixel. The above processing is performed for every node 
section on a recommendation path. 

[0014] Thus, when the white display pixel location on a recommendation path is changed periodically, it seems 
that the recommendation path is flowing to an operators eyes. Moreover, if the switch rate of a white display 
pixel location is changed according to whenever [ delay ], the rate at which a recommendation path flows is 
changeable according to whenever [ delay ]. Therefore, if it flows, so that whenever [ delay ] is intense, and the 
rate of a display is made late, the display corresponding to a actual delay situation can be performed, and an 



operator can grasp the degree of delay visually. Moreover, since it flows for every node section within a 
recommendation path and the rate of a display was changed, an operator can judge immediately how many which 
node sections within a recommendation path are congested. Below, it calls it the flow display of a 
recommendation path to make it display that a recommendation path flows. 

[0015] In addition, when the distance of the node section used as the criteria to which delay information is sent 
is short, you may display the node section when plurality adjoins by flowing as a unit In this case, what is 
necessary is just to equalize whenever [ delay / of two or more node sections included within limits used as the 
unit of a flow display ]. 

[001 6] Drawing 5 is drawing showing the example of a flow display of a recommendation path. By drawing 5 , it 
flows, the crossing on a recommendation path is made into the unit of a display, and the example as which the 
five sections by Section A - Section E are displayed on the same screen is shown. In drawing 5 , the flow rate of 
Section B is the slowest, when the flow rate of Section D is the quickest, Section B is most congested and it is 
shown that Section D is most vacant 

[001 7] It returns to drawing 2 , when processing of step S8 was completed, and when [ both ] the judgment of 
step S6 is denied, it progresses to step S9, and it judges whether the car moved beyond predetermined distance. 
If a judgment is affirmed, it will return to step S5, and a its present location is detected again, and a display 
screen is rewritten. On the other hand, negation of the judgment of step S9 performs the recommendation path 
display according to whenever [ delay ] to step S6 with return and the current road map range. 
[0018] Thus, in the 1st example, since it displayed that the recommendation path on a display flowed according 
to whenever [ delay ], an operator can know whenever [ delay ] with the rate of the flow. Moreover, in order to 
ask for whenever [ delay ] for every node section within a recommendation path and to display by flowing at the 
rate according to whenever [ delay ] for every node section, an operator can know easily how many which 
sections are congested. 

- In the 2nd example-1st example, the 2nd example explained below displays to having displayed by flowing 
about a recommendation path by route classification, such as a highway and a national highway, flowing only 
about the route of a high order. Since the configuration of this 2nd example is common in the configuration of 
the 1st example shown in drawing 1 , it omits explanation of a configuration. Moreover, among the flow charts of 
drawing 6 which shows processing of CPU of the 2nd example, except step S107 and S108, since it is common 
in the 1st example, below, only processing of steps S107 and S108 is explained. 

[0019] At step S107 of drawing 6 , the delay information about a highway and a national highway displayed on a 
display 8 is extracted. At step S108, the flow display according to whenever [ delay ] is performed like the 1st 
example about the highway and national highway on a display. Drawing 7 is the result of being displayed on a 
display 8, after processing step S108, and this drawing shows the example which displays the same road map 
range as drawing 5 . 

[0020] Thus, in order that that route classification was made to display by only the route of a high order flowing 
may reduce the number of routes which performs a flow display and it may make a screen display legible, for the 
route of a high order, route classification is because an operators interest is high. Moreover, the surrounding 
highway of a recommendation path is congested with performing such a display, and an operator can know 
condition promptly and simply by it 

[0021] In addition, in the 2nd example, since processing of steps S102-S104 of the flow chart of drawing 6 , i.e., 
the processing which calculates a recommendation path, is not indispensable processing, it may be omitted. On 
the contrary, it may carry out combining the 1st example and 2nd example, and you may display by flowing about 
the both sides of a highway and a recommendation path. Moreover, you may enable it to choose as arbitration 
the route which performs a flow display with a selecting switch etc. in the 2nd example. 
[0022] - The 3rd example-3rd example displays by making whenever [ delay / for every section of a 
recommendation path ] into a histogram. Since it is common in the 1st example and processing of CPU is also 
common in drawing 2 , below, the configuration of this 3rd example explains the detail of a histogram display of 
the 3rd example. Drawing 8 shows the display result of the recommendation path by the 3rd example. Like a 
graphic display, whenever [ delay / for every section on a recommendation path ] is changed and displayed on a 
histogram in accordance with a recommendation path in the 3rd example. It is shown that whenever [ delay ] is 
so intense that each bar graph which constitutes a histogram is long. In addition, drawing 8 shows the example 
which displays the same road map range as drawing 5 . 

[0023] Thus, in the 3rd example, since it displays by making whenever [ delay / of each section on a 
recommendation path ] into a histogram, an operator can grasp more correctly and promptly the change 
situation of whenever [ delay / for every section ]. Moreover, it becomes easy to judge how much time amount 



since the area of each bar graph in a histogram expresses the passage duration of the section, it requires from a 
its present location to the destination. 

[0024] In addition, in case a histogram is displayed, a color may be changed according to the die length of the 
bar graph in a histogram. Moreover, route classification may display a histogram about the route of a high order 
like the 2nd example instead of displaying the histogram about a recommendation path. 

[0025] In the 1-3rd examples of the above, the going-up lane of the route which performs a flow display or a 
histogram display, and when it gets down and whenever [ delay / of a lane ] differ, respectively, a separate 
indication may be given for every lane. Although it flowed and the route was displayed by changing the 
foreground color of a route selectively in the 1st and 2 above-mentioned example, instead of changing a 
foreground color, by changing the lightness or saturation of a route selectively, it may flow and a route may be 
displayed. 

[0026] If it is in the constituted example, the map storage memory 3 thus, for a road map storage means The 
bearing sensor 1, a speed sensor 2, and GPS receiver 10 for a car location detection means and an origin 
setting-out means the actuation board 9 — a destination setting-out means — step S4 of drawing 2 — a 
recommendation path operation means — the traffic information receiver 1 1 corresponds to a road traffic 
information receiving means, and step S7 of drawing 2 corresponds [ step S5 and step S8 of drawing 2 ] to a 
display-control means at a delay information detection means, respectively. 
[0027] 

[Effect of the Invention] Since the display gestalt of a recommendation path was changed according to the 
received delay information according to this invention as explained to the detail above, it becomes easy to grasp 
whenever [ delay / of a recommendation path ] visually. Since the inside field of the specific route on a display 
moves at the rate according to whenever [ delay ] and it was made visible according to invention according to 
claim 2, whenever [ delay / of a specific route ] becomes intelligible. In order according to invention according to 
claim 3 to divide a specific route at two or more sections and to perform the display according to whenever 
[ delay ] for every section, it can grasp immediately how whenever [ delay / of each section ] changes. Since a 
specific route is divided at two or more sections, whenever [ delay / for every section ] is made into a histogram 
and it was made to display according to invention according to claim 5, change of whenever [ within a specific 
route / delay ] becomes more intelligible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the 1st example of the navigation equipment for cars by this invention. 
[Drawing 2] The flow chart which shows the processing which CPU of the 1st example performs. 
[Drawing 3] Drawing showing the recommendation path on the display before indicating by flow. 
[Drawing 4] Drawing showing display change of the recommendation path on a display. 
[Drawing 5] Drawing showing the example of the screen display of the 1st example. 
[Drawing 6] The flow chart which shows the processing which CPU of the 2nd example performs. 
[Drawing 7] Drawing showing the example of the screen display of the 2nd example. 
[Drawing 8] Drawing showing the example of the screen display of the 3rd example. 

[Drawing 9] Drawing showing the example of the screen display of the conventional navigation equipment for 
cars. 

[Description of Notations] 



1 Speed Sensor 

2 Bearing Sensor 

3 GPS Receiver 

4 Acceleration Sensor 

5 CPU 

6 ROM 

7 RAM 

8 Display 

9 Actuation Board 

10 GPS Receiver 

1 1 Traffic Information Receiver 

12 Interface Circuitry 
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a- 
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(2) 

1 

#»©il&tfi!*&tti-r &*nttgtttB3$l i . 

zf\,4Km™z&zm^\W£mt*®*-ic%mmi-yz io 
mmmTnum^mt . mm&m z is d r 

wgaiiBgifciaiatf^f&KiaiSii* nx^zm&imr- z 

I5ia«^ia^s«. mrtaT 1 ^ x^u-r±<DB>ne^o 30 
asscDrt BJ«*S3aJWia^?SS5cjs Dfcj&g-r-^sb m 
*.4J:sk. iufartffliJ^o^^^Mt-sc^^® 
<t -r zmmm-f ey-f a >&g. 

a >gg(C*5C^r. 

WiaiSE»«*ttfl#«tt> mfa^©jtS8*ffiK©EKfc 
{cX-^-CBufeEM CT <i©)*?gjK£taHJ L . 

mnwrMU^mt . Buf a-? 5 ^yu-f ±© B?t e#^co 

itBS<Drtl»J^©*^£> HiFiaiKP^C^tC^HTSCi 40 

[ mmm 4 ] t»*^ 2 * fc» 3 cctatg^ ntcmmm ± 
try— >a>^g$c*$<,>-c, 

faia^iWSJ#l8tt . But Bf 1 -f xyu-f ±©iWf a^© 
iIS5©F*3ffliMi£©*^fe. Wis/cttggi, Buia^fi 
BECC«;CTai5»W»:SE<bSl**ci*«F«i'5-4*Plffl 
^fc*y— >a>tgg,, 

[f&jss 5 ] m&mmK.m? ^mmm?- * &eit 
u-^iissiftigigatt^©.!:. 
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But BtfcfcH 3 ftfcJI&ii&ja 2©iiu f aiMSStiS f 1 - 5» £ x * 
x 7* u icf!^ 3 £ SS^JffiJf^ £ * tcMffim i~ 

try—> a ^j&gccfcu-c . 

BufaiissiiiSiati^Stcgatesnri-^jis&ffeia^- # 

ByfB^S©^K£«&©ERJJ«:#f!lU fiffaJISSSSIIf 

Bufaa^$uaj^©«. taiax^ x^u-fioButa^jE© 

t x h y 7 a ? ^ c 4 *^st 1 1 zmmmi- 
y—>a>^g. 

im>ms] it*3i2~5©u-rn*^cfai83*aitm 

*w©ta^jte*g:5£-r -sm^ias^Kt . 

BirfajiFSiagiiais^tcietf 3 n-cu^itss^?- # 
(ca^^-rBuiaW^ito^BtiiaBWia^r-©*!!^* 

B?fa«m^iR». fria^cjtKccwrs^HStas-?- 
iftwomwrmwi 

[0 00 1 ] 
[000 2] 

[fi£*©S«] FM^SSt^tr-n>Sim^«:J:^ 
try-i ^a>gg#5*l]6ft-Ct,>£. ^^.tf09 (a) © 

«^L/TC»i. 3 6tC 09 (c) glifE^©^^ 
[0003] 

[mvimykis&^tTzmMi 09 (a) ~9 < c > 
cc^-r^^tc se*©*wffl^try—> 3 >«g{j. ^ 

ig@©f *^fe^©*J«-c®IIS«^ Lie K) . jftaWff *n% 



3 

<fc 5 tc Ufc*Hffl:r try— > a >*SH£Ji«-r & C £ ft 
[0005] 

[i8SI£l!l?&-f Sfc*©^] 5?Sfi^^f @ 1 K^JCE 
^WT##SBJ£i80J-rS£, 2fc^W«. itggtfelRcMir 10 

zmmm?-- * zM&i&mgzw.^® 3i, $ 
t. Mffi<Dm&mzwfe-tzm&mwci£^®i , 2, 1 

ifc££t? aiKUH« f * * ^' u -y *c«^s * aasawai 
#a i £«§ *• t? y ^ a tc 3 n . 

^iitffg^ft^is 1 &mzntc®:ffimmc& 20 

*mmtzz.tic£v. _hsBeww^3ft^. nt^n 

lett-r zmmmim^® 3 £ . $P9<&H&tt&*iH-r 
*»wt4«*a#a 1 . 2, 1 oi> tamsftfcgi&ite 

ft. iiSSttfeHlE^lgSJcfatg^ft-Ct^ilSSM&IlT 1 - 

•rzmm^&t . <!>& < £ 6«»tt«*s«tiBSiw 30 

«£SfiT£iIS&£iIWfR§:«#iai li. SftL/c^ 
£tgj£TSC£{C«fc*K itaefttijiJSSftS. i**^ 

3 Kis«g©^aj«, suss 2 teen s titcMnm-f t*y 
-^3 »-c, ^©aas^s^Krafc^ta 

-^t,^TEreic:<!:©^is^ffi-rsj:^(c^g^aj^ 40 

L . 5 s * y U -f ±©^^©iM8S©rt(I'Jei«© 

-*-&*>©-?*-*,„ n*ii4(cfa«g©^». w*^2* 

■r^iis§ft&si2tt^ia3£. j&M©^&H&£i$aj-f** 
Mftgfcams 1 . 2, 1 ot. ^fcbsftfcjgftiftiga 50 
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^is £ £ ft*, tcmmm ^ a ^gmicmm 3 ft. 
jtgstaniett^S3 tciett3ft-ci,^)i8Sife0f r -*© 
«je©iiK{cBir*at»iftiaf r -f *»Hj-r4 
»a*R£. *<c<£«>ift»tiwB*dtta*8saiflMii* 

g{fTrSiI8g£iitf &£iI3M8 1 1£. #«©^8g*a 

»©eihk:*hwu iisssatt ttss*« 1 l-c&mv 

smm^-mt^m^.. 7 ; -/^-7'u^±©^©itsgicf& 
■5t, Kiacri©^^©^^*^ h ^A^a 

^3-&SJ;^^m*iJ^©^fiS^SC:£«c«J;D. ± 
IBafi<JB^fi£3ft^o «^6{cfa*S©l6|g{3:. rtsfta 
2 ~ 5 ©C>-Tft^«:f2i83ft/c^Mffl^ tf -y—> a 

gtcteo-c. *M©w^ttt*t9:S-rsw^ii6^ffi^|g 

1. 2. 1 Oi. ^©gWift^^-r-S.BfftWfe^* 
189 £. jtSSJftiagBtS#S3(Ciatt3ftt:t^5l?S%a 

f^- tucmi^xmmt&fr h awias ^©jt^gss*^: 

JUSiffiS^-f £L/T. fs^isgccw-r^iigsiftia^- 
f *ffltH"T -5 J: ^ tcJflffi^S^lf fiS-T fe©"C* So 
[0 00 6] 

[ftffl] lt«9 ncS«S©^-C». ^< £4>^tf 
$S*^®S§5tiitt$g^jlS8^iit^^ff^l9:l lie J: 

ccjc^-cJi^^a^Jf^^^Mf -So f**ii2{cie 
i£©#BE-c», iiKft&Hiatt#ia 3 (cett 3 tix\,>zm 

triissSEa^R^jtss^jitf fs^m^s 1 1 K^ots 
fiu. ■gmLtc&i%ffimicm-n.>x<ft7£<Dmmc'ot,>x 
«o»iiiJE*tft»iSlfta*ili{cj:-sr«iH-i-*. -eor, 

^rrSifiS^m. ^7"P-f±©^©ilS§©F*3ffiiJM 

©au^rt«wii«©aiw*scE-r4. tf^3ccfais© 

WOO, jSK3SitWliS«#l9l l-CS«bfc^SSfg««: 

^^^b-f ±©^s©ji8g©rt Msiigi©*^* . izra 
cr£jc^ii-r-So f»^«4Kia*fi©#g?s©^^$iJtai^K; 

«. ^ x 7* U -Y ±©^©iI8g©rtffliM^©*^e. 

•s. nwaB5KiB«©«wcta:. itS8itiafatt^3«: 
rate 3 ft -c «,» * ifssitu 7 s - ^ © ^s©itssic 0a 

1 ir*«Lfcift»flMRKS-3i»rEnBc:tfl!)iftjRBt* 
tcj&^r. EPac:£©^e©^t*^-rtx 
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ta^ai. 2, i oicjz-ixMmom&f&z&tiiL* m 
zm&fc^fst i , 2 , i o tc <£ T*ffi©tH«»*«5e 

[0007] &*s, *$m<Dffif&£m.w-?&±%E.mmz: 
< -r5fc*«c^sfe^©H^ffli»fc^. erne* *)*m*n 

[0008] 

[#i*few 
-miaymmm- 

m i «*feBjtc i^fsfflt ty-> a >gia©f i © 

i «^M©iiw^{4?r«iai-rs^e-fe>tf-cs>^„ 2 » 
dttttens. 3Bsates*y h7-*f-* 

^*-^ft6*^-r^- F©fiStSffi. y-Kffl^Sf^ 
OJ>f) ©SS8fiteJ:J>'Jt«^©X5:ti?R^ 

[0009 ] 4tt. f^ai-rSS2©feffl€r?f -5CPU. 

5«cpu4 r ifdfip^p ^ A«¥?:sete-r s r 

OM. 6liCPU4{Cj:^iS#*Sm*ieiST-SRAM-C 
$>•&. 7«CPU4{C«fc- 3 -rfPfiS3tx/cBitS7 :r -5r«:IB 
trTSV-RAMT?**?. C©V-RAM7©tettrt^ 

«JSaiftS/i:«eW{Hi€rA^SSfP^- F, 1 0«G 

p s iks*' 6©g p s m^z^mrz g p s %m®,x$> 

©r^^^-^^a-^^ct-prfitRS^ns. i2B^ 
2. ttkHiatt^*'; 3> cpu4, roms, ram 

6. V-RAM7, tt-zX^WS. IftftJK-FO. G 

p s&m i o te<fco'^am$fi§ft^ 1 1 <Dfflx<omn 
[ooio] mi®£'n,m!$.$fttcmffimi-w--is 
•y-y- (acc) (is, -fy-r> 3 ^xiGN- 

ON) X*-h (START) ^W^fn^iC 

i&ftZlnZt, CPU4«02©7n-? + -h©*!ig 
OT, 02O7P-ft-KCI^tI 
1 ©*SS0H©ffii^'&giBJ-r -5. 02©xf^7*SlT- 
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imffin&mm 1 1 gg&ssifiwii© 
sft*^*&-rs. xf^'sEtu. OTs©3te»&tfc 
aj-rs. c©3H£Mj©^m«. GPssiiiioKj:-, 

TGPSm-^SftTSCiCCJro-cmf^o fc/cU 

h AjfefT#& i'G P s fi-sf ©Sfi 4«B«sfib»«^ 
^a-fev-y- 1 S/t»*jH2>i^2©tH^iK:S^>r 

[0 0 1 1 ] Xt~>-7S 3ttt. J&ffsK- F9(Ci-,r 
io A^Sti/c@OTi6*^jitf„ X7-v7 - S4-ee, ££n 

Ffeg*^-rn-cc^i#^«, gtsta^ ©sm 

©M^iaf*-***!^*^*^ 3 * 
oymfr&Mc?- # £B«ff #K^t& l. -< ^ u -y 
stc^ift^iawisssifts^^-r-So -tow. m&m 

20 0±©^&iBj(c«. ^TOftHfcijrr^-***^"*. 
[0012]Xf^S6 T'K. gaflHRSfiHI 1 1 K 

fiSti*»t»1f«»ata«. FKflBJr£«:2!6ft-C< 
•Sfcfc. C©Xf^S7-Ctt, «^ig!S±©^- FE 

[00 13] Xf7^S8?lt f-fX^b-f8±©i 

«8 ©jgHi*fftt ^ sfr©«i$iigss©^^®^^-r . 

XfvT'SSttt, EI4 (aiCcfc^SC. «^gSS 

(b)©^^ &&x-mm~?2>ffim*immft?t> 
-r. zbicmmLtcmmtmm-rzi:. H4 (c> ©j: 
afe-c^-res&f^^^ccis^-re-r. « 

40 ±©feS«. «^S8±©S>-FEracr<bK:tf^„ 
[0014] c©«fc 5 tc. «i^igs§±©efe^i®^{4 

mti&mm*&mmt l cffctx%.x.zck&x'$&. Ltc 
z. ttc, m%mmtt<Ds-\ : m.fflc:tt,cmti$kfK(Dm 
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§ # -s c t *MPm.m<Dffl,nmfn £ up a. 
[00153 &*5. mmmt> i &*>ti~c< zmmtuz 

[ 0 0 1 6 1 H5 1*. i06fflB©8ltn«*©«4S«-H 
■Cafe -5. H5-CB. *SHBRJ:©£^**ti»5*©# 10 
ftiLTfct). KraA~EHE*-C©5oC!>IEIffl^l5l— 

fHB©jjSttji£#&4>iI< . IEffiD©Sgnjig*ig^ai 

[0 0 1 7 ] H2KKo-C. X-r^'S 8©®ffi#**7 
L 7tt§£ £ . * 7- :/ S 6 (DmjZV&M 5 ttfct§£« £ 
t> ic x =r -j r? S 9 ic Jt* . *M* s ^rSK^*U±^«) U /c 

f?t>. BK3K&l&*tfcaJLT7^x:7*WilM©§#& 20 

x?^S6KIi), ^©jlSSit&Hffiffl©**-?. & 

[00 18] CWJ^tC. 0 1 <DmMffl-ClX, flX? 

^©«n©2gcc£oT3iK#tt&iS|g£*[]£ 
Ci^T'**. «^liS3Sf*?©#^-FIZP^c:i{C 

*Si'©gg^UTL^©*^S^K:»lSC LifiX% 30 
-02©»5&0!|- 

jb 1 ©*»«-c». wmM.mcD^xmtimmzi7rj;^ 

fc©ic*tU jyTScsS9jTr£Sft2©||;§fe0i]«. ffiSjiSS 
^Hii^©iI88ie8'J* s -hfii©i»S§l£:oti-C©^n«iS 
£fT&5 4>©-C<&-5„ C©^2©|^Sfef?II©»figB- 01 

{C7n-r» i (Dmmmoimf&t&m-rztcib. wmomm 

^Bg-TSo */c. St2©SUfi^©CPU©«iSI€r^-r 
@6©70-f t-h©H, Xt-?7'S107, SI 

0 8Jwn«^i©**6Wi«a-r^/c-*, tiTT-tt. * 40 

f-^S107, S 1 0 8©®H©#£|&H8-rS. 
[00 19]@6OXf-^S107m f^x^u 

&ctcmtim7n*tft!:i. m7i&x-?~j?'s 1 o 8©*a 

0 . C©SKia 5 £H-©rai&HaBH«&iV$-S0!|* 
[002 0] C© J: 5 (C. ®SS@)3iJ*i±{4©iiSS/cW2iSE 50 
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^fcl-Tiliffi^^M^-f <-r*fc©£. j*8g«S'J#± 
{4©3t!§» i*Iit©W*ill.»fcii!)Til)S. £ fcC © 

^3W©»Wte*ffii«*oi«SK*Da c t#-c# 
a. 

[0 02 1 ] ftte. I6©70-?t-|-©^7-^S 

102-sio 4©*ki. tu^mw^^mnt a 
mmitm 2 ©set«ri* ! ^©«Hi'c&i»3t«>. rat v 

gTnZftte-yXbJ:^. */c. Sii2©5SSfe0!Ucte^-C 
miRXZ2>J;*>t l CLXt>£iK 

[0022] -mscommm- 
m 3 mmum* . *t^^8s©sizra c t ©&«&g* t * 

©«R£B^l©HStWI<!:«3lL. 27tCPU©£aa*>B 
2<b*ffi-r?,/ci6, J!JlT-C«^3©SI]!iSP!l©tX 
A^©i^iffltcot,>-C^HJ^-^ 0 08(Jf 3©3li«K 

«fc*j£5i£B&©atin*£***vr. ^©j^cc. ^3© 
[0023] c©j:^(c m3<ommmx^ mmm 

±©SE^0iSia?: t X F ^7 Ate l/t^t 5ft: 
©. SPS«li*B3BItri©»*a<Z«fbKiB*J:*)iE» 

57©®a«^-©|i:ra©jiiaBifSB#ra ; &*feTft:fe. 
iSE«k^6aW16*-Ci-©li«B#ra^*»^-5^*iJ»fL-^^ 

[0 02 4] ^cfe. h V^2**m.m-t&8k. tX h 

K> 02©*S6^l<i:|§I«tCilSSa»!l^±{4©jS38^oc» 
[0 02 5] ±MSm 1 ~3 ©H^MfCfct^r, SSiT^^ 

T t 3^©^s*J-en-e t ns^-5ti^*. w&z±<<c 
^omfn^Lxi>j:i,K ±12^1. 2<Dmmmxit, 
ms&com^i^mic^i, ctKLz-Dxm&zfati 

[0 02 6] C©J;5(C$fiKbfc^ffliC$>-3-C«. » 

B£tt> * u 3 &m$&mmm.iM^mc. *a^>-^ 1 . 

miH2>*2fc c fc^GPS^<t^l OA^^fiia^m^ 
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[0 02 7] 

ftBl/*-r<ttS. »3|CS2K:lBtt©»9IKJ:ti«. f 5 
0 •?>?-< fS*393KS*8<D^IBtC«tfl 

«5KSBtt©W«K:J:*U:r. #^©iifS*StSt©Kfffl{c 

-r-s<fc 5 tc Litter. ^©itg§rt©j*i^a©^t*j<fc 
9 *>*>o 

[Hffi©MMi&BtlI] 20 
[0 1 ] *milc£ -S*Mffl^ W-is a >$S§©K? 1 

©5§&609©7'CIy5>|g. 

[02] ^lw^fe^iccpu^fife^sas^-r^D 
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[0 3 ] ffi.tim.mz? m<D^ a xv\"<±.<bmmm 

[04] 7" j xyu -< ±<Dmmm%(DMmmt*^T 
0. 

[ism <Dnmm<Dmffi2k^<DW*tn-?m. 

[0 6] 02©||t6Pi|©CPU3!)itf^^*QIl ; &^-r^t3 

[S7] m2<Dmmw<nwMm^<Dm*ni?m, 

[08] ^3©jfeffe^©ili®*l^©0!l£^0,, 
[09] S£*©*iS|ffl^t*y-->a>«g©iiM^© 

I *ii-b>^ 
2 

3 GPSSfftS 

4 MiS-b>-9- 

5 CPU 

6 ROM 

7 RAM 

8 7*jXy'ls-{ 

9 MfM<-F 

10 GPS£S« 

I I &mfm&mm 

12 -Y>27i-x[IIBg 
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